A novel expression system for genomic DNA loci using a human artificial chromosome vector with transformation-associated recombination cloning.
Following the recent completion of the human genome sequence, genomics research has shifted its focus to understanding gene complexity, expression, and regulation. However, in order to investigate such issues, there is a need to develop a practical system for genomic DNA expression. Transformation-associated recombination (TAR) cloning has proven to be a convenient tool for selective isolation of a genetic locus from a complex genome as a circular YAC using recombination in yeast. The human artificial chromosome (HAC) vector containing an acceptor loxP site has served as a platform for the reproducible expression of transgenes. In this study, we describe a system that efficiently expresses a genetic locus in mammalian cells by retrofitting a TAR-YAC with the donor loxP site and loading it onto the HAC vector by the Cre/loxP system. In order to demonstrate functional expression of genomic loci, the entire human hypoxanthine phosphoribosyl transferase (HPRT) locus contained in a 100 kb YAC was loaded onto the HAC vector and was shown to complement the genetic defect in Hprt-deficient CHO cells. Thus, the combination of TAR cloning and the HAC vector may serve as a powerful tool for functional genomic studies.